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Eontgen rays after 48 hours' exposure at a distance of
20 mm. from the tube.
10. Suspensions of bacteria in agar plates and ex-
posed for 4 hours to the rays, according to Bieder's plan,
were not killed.
11. Tubercular sputum exposed to the Eontgen raysfor 6 hours at a distance of 20 mm. from the tube, caused
acute miliary tuberculosis of all the guinea-pigs inocu-lated with it.
12. Eontgen rays have no direct bactericidal proper-
ties. The clinical results must be explained by otherfactors, possibly the production of ozone, hypochlorous
acid, extensive necrosis of the deeper layers of the skin,
and phagocytosis.
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LABORATORY OBSERVATIONS ON HYDRO-
PHOBIA IN OHIO.
A. P. OHLMACHER, M.D.
Professor of Pathology, Northwestern University Medical School.
CHICAGO.
In the past five years several cases of suspected hydro-phobia have been brought to my notice from various
quarters of the State of Ohio, and I desire to lay before
you a condensed account of them.
Case 1.\p=m-\Thiscase came to my laboratory at the Medi-
cal Department of the University of Wooster, Cleve-land (now the Cleveland College of Physicians and Sur-geons), in the winter of 1896, Dr. J. F. Hobson, Lake-
wood, Ohio, submitting it. Two weeks previously a dog,
acting suspiciously, had bitten a boy in Lakewood; the
dog was killed and buried, and the lad came to Dr. Hob-
son for treatment of the wound. His parents became
anxious and alarmed, and had the dog's carcass ex-
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humed, and it was brought to the laboratory frozen andin good state of preservation. Three rabbits and onedog were inoculated with an emulsion of the suspected
animal's medulla, by the subdural method of Pasteur\x=req-\
Roux; none of these animals developed experimental
rabies. But in the interval the boy's parents became
more apprehensive and insisted on subjecting him to thepreventive treatment. Accordingly, on my recommenda-tion, Dr. Hobson sent the boy to the Chicago Pasteur
Institute, where he was treated, and finally returned
home with no further mishap.
Case 2.—This concerns the late Dr. F. A. Todd, who
was first assistant physician at the Toledo State Hospi-tal. While making his rounds Aug. 29, 1898, Dr. Todd
was attacked by a large, strange dog, which bit and
severely lacerated one of his thumbs. The wounded
member was encouraged to bleed freely, afterwards
treated with solutions of carbolic acid and formalin, and
then dressed. The dog was soon after captured andkilled, and Dr. H. A. Tobey, superintendent of the
Toledo State Hospital, telephoned to the PathologicLaboratory of the Ohio Hospital for Epileptics, Galli-polis, notifying me of the accident and seeking advice.At my suggestion the dog's carcass was at once shipped,
reaching the laboratory, packed in ice, the afternoon ofAugust 30. With an emulsion of the dog's medulla two
rabbits were at once inoculated by the subdural method.
Dr. Todd was advised by me, both in the first conversa-
tion by telephone and in several subsequent letters, to
resort to the preventive treatment, and I again recom-
mended the Chicago Pasteur Institute. Dr. Todd, how-
ever, seemed reluctant and even indifferent until Sep-
tember 12, when he telephoned me that the suspected
dog had, previously to attacking him, bitten two other
dogs, one of which was at large, and the other confined
by a veterinarian, who had just informed him that it
had developed paralytic rabies and had been killed. That
evening Dr. Todd went to Chicago and began the Pas-
teur treatment on the following day. On September 17
both the inoculated rabbits showed symptoms of experi-
mental rabies of the paralytic type, and the .-mailer onedied September 18, the larger one September 19, of this
disease. From the first of these two animals a second
series of rabbits was inoculated, and these died of paraly-
tic rabies after the usual incubation period. Dr. Todd
had followed all the events up to the moment of sub-jecting himself to treatment with calm, intelligent in-
terest, and, in response to his special request and after
consultation with Dr. Tobey, I informed him of the re-
sults of my experiments with the first series of rabbits—September 18. Even before this time he had suffered
with pain and beginning inflammation in the bitten
thumb, with pains in the back and abdomen, and had
been melancholy and depressed. On September 27 the
doctor developed pronounced symptoms of hydrophobia,
and three days later he died of this disease after a most
agonizing ordeal. Although every effort was made by
Dr. Tobey and myself, no portion of the spinal cord
removed in the autopsy on Dr. Todd, could be obtained,
thus leaving the question of laboratory hydrophobia or
street rabies open. There can be no doubt, however, as
to the genuineness of this sad case, for the experimen-
tal inoculations in the rabbits were perfectly typical in
their results; lately I have obtained additional confirma-
tion by submitting a spinal ganglion of one of the rab-
bits, which had fortunately been preserved along with
the spinal cord, to the Van Gehuchten-Nelis histologic
test, here finding the characteristic ganglionic changes.
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Case 3.—This ease came to my laboratory at Gallipo-
lis from Defiance, Ohio, Nov. 14, 1898. The dog,
whose carcass was sent for examination, had bitten sev-
eral school children, and the city authorities took the
matter in hand, sending the children to the Chicago
Pasteur Institute, and the dog to me for examination. I
made subdural inoculations in three rabbits with abso-
lutely negative results. In due time the children were
returned home and no trouble was experienced.
Case 4.—A suspected dog, which had bitten several
other dogs in Gallipolis last January, was brought to
the laboratory within a few hours after being killed.
Experimental inoculation of two rabbits proved nega-
tive, and none of the dogs developed rabies.
Case 5.—This was submitted by Dr. J. W. Long,
Bryan, Ohio, March 5, 1901. Here a dog had bitten two
men and one boy, after which it was killed and the head
and neck expressed to the Pathologic Laboratory of the
Ohio Hospital for Epileptics, reaching here March 6, in
good condition. Three rabbits were at once inoculated
with an emulsion of the dog's medulla by the intra-
cerebral method of Leclainche-Morel, and another by
the intranasal method of Galli-Valerio and Solomon.
The cervical spinal ganglia of the dog were at once sub-jected to histologic examination, and the lesions of the
Van Gehuchten-Nelis reaction were recognized, so that,
thirty hours after the dog's head arrived I telegraphed
Dr. Long of the positive indications of the histologic
test and urged him to submit his patients to the Pasteur
treatment, this time in the Pasteur Department of the
Baltimore City Hospital; he did this at once. Between
March 20 and 21 the three rabbits of the Leclainche-
Morel inoculation died of typical paralytic rabies, and
on March 22 the one subjected to nasal inoculation died
in the same manner. A second series of inoculations in
rabbits has since been positive. The ganglia of the first
series of rabbits, including the cranial spinal and sym-
pathetic, have been carefully studied by the VanGehuchten-Nelis method, all with typical results. This
I shall endeavor to show you by the microscopic demon-
stration which you will find in the pathologic exhibit.
The patients returned home after the full course of pre-
ventive treatment at Baltimore and up to the present
moment are entirely well.
SUMMARY.
1. Four instances in which human beings were bitten
by dogs suspected of rabies were tested by laboratory
methods with positive results in two. All the patients
were given the preventive treatment.
2. In three cases the patients were treated at the Chi-
cago Pasteur Institute, and here the only one positive by
laboratory test died of rabies in the midst of treatment,presumably because the inauguration of treatment was
somewhat delayed and because the stage of incubation
was remarkably short.
3. In the fourth *case, conclusively demonstrated as
rabies in the laboratory, the patients were promptly
treated in the Pasteur Department of the Baltimore City
Hospital, and they have given no evidence of the disease
six months after having been bitten.
DISCUSSION.
Db. Frank J. Hall, Kansas City, Mo.—I had a case of hy-
drophobia when I was not familiar with this method of differ-
entiation and made a search at that time for the so-called
"tubercles of Babes," but failed to find them. I did, however,
find a great quantity of strongly pigmented leucocytes sur-
rounding the vessels in the chord, in the brain and in the
parotid gland. I wish to ask if these leucocytes have been
observed by the reader, and if he considers them of any diag-
nostic importance, or are they observed frequently in this dis-
order ? I had a large white bull-dog that had "gone mad" and,
keeping it under observation until its death, prepared an emul-
sion from the medulla, and inoculated this material into the
anterior chamber of the eyes of rabbits. The animals never
showed the symptoms of hydrophobia and, therefore, we failed
with that method. The eyes of the inoculated animals became
very much swollen and became translucent as if injected with
water, but aside from that, there were no changes at all. The
certainty that my dog was a victim of hydrophobia was proven
by the fact that a horse bitten at the same time that the three
human beings were bitten, died of hydrophobia 42 days later.
Dr. A. P. Ohlmacher, in reply—Concerning the presence of
pigmented cells, I will say that while I have had some experi-
ence in studying the histology of the hydrophobic condition,
and have made an examination of the spinal cord from a num-
ber of experimental cases, I believe I have not seen these pig-
mented cells, or, if they have been seen, I have not thought
that they had any special relation to the morbid process attend-
ing hydrophobia.
THE NEWER PATHOLOGY OF THE RETINA.
WITH SPECIAL REFERENCE TO THE CHANGES
PRODUCED IN THE GANGLION CELLS
BY CERTAIN TOXIC AGENTS.
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Associate Professor of Ophthalmology and Otology, College ofPhysicians and Surgeons.
BALTIMORE, MD.
In looking through the text-books of ophthalmology
of fifty years ago we are struck by the extensive group
of amblyopias and amauroses. Ruete describes thirty\x=req-\
seven varieties. The terms were convenient, for as we
read in Faust
Denn eben wo Begriffe fehlen
Da stellt ein Wort zur rechten Zeit sich ein.
By the aid of ophthalmoscopy and of pathology thisgreat category has been reduced more and more, until
now there are but a few important classes of cases for
which these terms are still considered useful. Promi-
nent among them are the toxic amblyopias. These havegradually assumed greater and greater importance. The
clinical symptoms produced by the various poisons and
the character and degree of the visual impairment are
now quite well known. Our knowledge, however, of thepathological changes upon which these depend, of thelocation of the lesion in the visual apparatus, is far from
being established. It is our purpose to review briefly
the recent studies of this subject and note the conclu-
sions we may draw from them.I must begin by directing your attention to the great
advance made in the histology of the nerve cell through
the re'cently discovered methods of selective staining of
different portions of the cell substance, methods which
are particularly associated with the name of Nissl. For,
while the older methods of staining enabled us to rec-
ognize the general structure of the nerve cell with its
nucleus and nucleolus and the Golgi-Cajal and Ehrlich
methods exposed their numerous ramifications and con-
nections, the intimate structure and composition of the
cell is only now revealed to us by the Nissl method.
This observer has shown that the cell body contains sub-
stances which react very differently to his stains. While
portions of the substance remain colorless, other parts
take on an intense stain. These are known as the
chromatic substance and often called the Nissl bodies.
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